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Species diversity and distribution patterns of Noctuidae[] Lepidoptera[] in 
China 
SHEN Xiao-Cheng"'[]SUN Hao'[]ZHAO Hua-Dong[] 1. Department of Biological Engineering[] Zhengzhou 
University] Zhengzhou 450052[] China[] 2. Institute of Plant Protection] Henan Academy of Agricultural 
Science[] Zhengzhou 4500020 China[] 
Abstract[] A total of 3 751 species noctuids belonging to 845 genera of 20 subfamilies from China were 
inventoried into a database[] and their distribution patterns were analyzed. The results indicated that most of 
the Chinese noctuids could be assigned into four faunal elements[] Eurytopic[] Palaearctic[] Oriental and East 
Asian. Among them East Asian element predominated over the other elements[] making up 51.35 percent of the 
total species[hen Oriental element occupying 25.51 % [Palaearctic 18.4596 and Eurytopic only 2.26%. The 
distribution of the family in the seven zoogeographical regions of China was characterized by the compounds of 
various elements in various taxa. Eurytopic element[] 85 species[] was fairly well-distributed in the seven 
regions. Orienta[] 957 species[] and Palaearctid] 692 species[] elements were distributed in stairs with latitude 
by distinct orientation. For East Asian element[] South China pattern] 1 363 species[] and North China pattern 
П 290 вресіевП were of isolated-distribution[] Central China ранет 273 species[] were of multi-region and 
cross-boundary distribution[]but mainly distributed in North-China Region[]Central-China Region[]Qinghai- 
Xizang Region and South-West Region. Parsimony analysis of endemicity] РАЕП was made to identify areas of 
endemism. The regions and distribution of these areas of endemism were mostly in congruence with the 
zoogeographical region division of China[] but Taiwan was close to the Central-China Region in endemism. 
Based on the results of key fauna analysis[] the priority regions for conservation were proposed in the sequence 
of Taiwan[] Yunan[] Xinjiang[] Xizang[] Sichuan[] Hainan[] Heilongjiang and so on. 
Key words[] Lepidoptera[] Noctuidae[] fauna[] distribution[] fauna element[] similarity analysis РАЕП key 
fauna analysis[] China 
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Table 1 Number of genera and species of Noctuidae recorded in China and their proportion to World total by December[] 2005 









































00 00 Number of genera 00 Number of species 
Subfamily ПП Wold ПП China ПП Proportiof] %П ПП Wold ПП China ПП Proportiof] %0 
100000 Paniheinae 19 10 52.63 116 34 29.31 
2000000 Acronictinae 33 15 45.45 352 115 32.67 
3000000 Bryophilinae 2 1 50.50 153 28 18.30 
40000 Noctuinae 197 64 32.49 2 391 528 22.08 
500000 Helithinae 37 13 35.14 433 29 6.70 
600000 Hadeninae 202, 65 32.18 2 572 373 14.50 
700000 Cuculliinae 236 70 29.66 1 702 320 18.80 
800000 Amphipyrinae 620 160 25.81 4 153 638 15.36 
ӘППППП Chloephorinae 97 36 37.11 714 106 14.85 
1000000 Acontiinae 302 56 18.54 2 488 243 9.77 
ПППППП Euteliinae 25 12 48.00 319 36 11.28 
200000 Stictipterinae 10 6 60.00 210 27 12.86 
300000 Sarrothripinae 77 19 24.68 545 47 8.62 
4000000 Plusiinae 49 26 53.06 424 107 25.24 
500000 Catocalinae 133 39 29.32 1 525 209 13.70 
6000000 Ophiderinae 853 170 19.93 5 322 493 9.26 
17000000 Herminiinae 175 26 14.86 1 145 157 13.71 
8000000 Hypeninae 100 24 24.00 1 037 138 13.31 
190000 0 Agaristinae 126 12 9.52 506 44 8.70 
20000 0 0 Nolinae 35 13 37.14 647 70 10.82 
210000 Others 45 8 17.78 65 9 13.85 
ПП Total 3 373 845 25.05 27 462 3 751 13.66 
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Table2 Composition of faunal elements of Noctuidae in China 























ПП 0000 0000 0000 0000 0000 ПП 
Subfamily Oriental Palaearctic Eurytopic East Asian Unassiened Тога] 
00000 Pantheinae 9 8 1 16 0 34 
000000 Acronictinae 14 32 3 65 1 115 
ПППППП Brophilinae 1 11 2 13 1 28 
0000 Noctuinae 53 146 18 295 16 528 
00000 Heliothinae 5 7 5 12 0 29 
00000 Hadeninae 63 93 11 200 6 373 
00000 Cuculliinae 23 80 4 205 8 320 
00000 Amphipyrinae 158 123 16 320 21 638 
00000 Chloephorinae 53 6 4 42 1 106 
00000 Acontiinae 82 28 3 130 0 242 
ППП ПП ЕшеШпае 24 0 0 12 0 36 
00000 Stictipterinae 27 0 0 0 0 27 
00000 Sarothripinae 28 3 1 15 0 47 
000000 Plusiinae 24 30 9 42 2 107 
00000 Catocalinae 77 44 3 79 6 209 
ПППППП Ophiderinae 201 52 1 223 16 493 
000000 Herminiinae 27 16 1 108 5 157 
ПППППП Hypeninae 40 x 2 85 4 138 
00000 Agaristinae 22, 0 0 19 3 44 
00000 Nolinae 26 6 1 36 1 70 
0000 Оше» 0 0 0 9 0 9 
ПП Total 957 692 85 1 926 91 3751 
000 Percentagd] %0 25.51 18.45 2.21 51.35 2.43 100.00 
23 ППППП П 10.56%Ш D 00 225ПШПППП 1200 0 
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00000 62000 16.32%00 0000 39600 0000000 709000 20000000 30 
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Table 3 Distribution patterns of Noctuidae in China 








000 000 ПП ПП ПП ПП ПП ПП ПП 
Combinational distribution patterns Species NE MX NC QX CC SW SC 
ППП Single region form 
ПП NE 56 56 
ПП MX 286 286 
ПП NC TI 77 
ПП о 96 96 
ПП cc 265 265 
ПП sw 599 599 
ПП 5С 848 848 
000 Double regions form 
DU «DU NE+MX 22 22 22 
DU +00 NE« NC 23 23 23 
00 + 00 NE+ QX 3 3 3 
ПП + 00 МЕжСС 24 24 24 
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003 Table 3 Continued 
000 000 00 00 00 00 00 00 00 
Combinational distribution patterns Species NE MX NC QX CC SW SC 
00 «DU NE+SW 3 3 3 
ПП +00 NE+SC 3 3 3 
00 +00 MX+NC 15 15 15 
ПП +00 МХ-0х 76 76 76 
ПП +00 MX+CC 4 4 4 
00 +00 MX+SW 8 8 8 
00 +00 NC+ 0х 4 4 4 
00 + 00 NC+CC 43 43 43 
ПП «DU NC+SW 13 13 13 
00 +00 Nc+sc 5 5 5 
ПП +00 QX+cCc 4 4 4 
ПП +00 9Х+ 5 60 60 60 
00 +00 cc«sw 120 120 120 
ПП «Du cc+sc 106 106 106 
00 +0 0 57 + 86 76 76 76 
О 0 0 Three regions form 
00 +00 +00 NE+MX+NC 28 28 28 28 
00 + 00 + 00 КЕ +МХ + 0Х 19 19 19 19 
00 +00 + 00 МЕ+ МХ+ СС 7 7 7 7 
00 +00 +00 МЕ+ МХ + 57 2 2 2 2 
00 +00 +00 NE+NC+ QX 6 6 6 6 
00 +00 +0 0 NE+NC+CC 18 18 18 18 
00 +00 + 00 МЕ+ МС + 5 2 2 2 2 
00 + 00 + 00 МЕ+ ОХ + СС 2 2 2 2 
00 + 00 + 00 ХКЕ+0ОХ + 57 2 2 2 2 
00 +00 + 00 МЕ+ СС + 5 9 9 9 9 
00 +00 +0 0 NE-«CC-SC 6 6 6 6 
00 +00 +00 МХ + МС + 0Х 17 17 17 17 
00 +00 + 00 МХ + КС + СС 5 5 5 5 
00 + 00 +00 МХ + 0Х + СС 6 6 6 6 
00 + 00 «ПП МХ+ОХ+5\/ 10 10 10 10 
00 +00 + 00 МХ + СС + 57 3 3 3 3 
00 +00 + 00 MX+CC+SC 1 1 1 1 
00 +00 +00 MX+SW+SC 1 1 1 1 
00 + 00 + 00 КС + ОХ + СС 3 3 3 3 
00 + 00 +00 NC+QX+SW 8 8 8 8 
00 «DU +00 NC+CC+SW 32 32 32 32 
00 +00 +0 0 NC+ CC+SC 30 30 30 30 
ПП +00 +00 NC+SW+SC 4 4 4 4 
00 +00 +00 Qx«cc«sw 18 18 18 18 
ПП +00 +00 QX+CC+SC 4 4 4 4 
ПП +00 +00 9Х+ 5% + 5С 3 3 3 3 
00 +00 +00 cc«sw-sc 149 149 149 149 
ППП Four regions form 
00 + 00 +00 +00 NE+MX+NC+ QX 37 37 37 37 37 
00 +00 +00 +00 ХЕ+-МХ + ХС + СС 32 32 32 32 32 
00 +00 +00 +00 NE-MX-«NC-«SW 4 4 4 4 4 
00 «DU +00 «DU ХЕ +МХ + ОХ + СС 2 2 2 2 2 
00 + 00 +00 + 00 МЕ+ МХ + ОХ + 57 1 1 1 1 1 
00 ПП +00 «ПП NE+MX+ СС + SW 1 1 1 1 1 
00 +00 +00 +00 ХЕ+МХ + СС + 5С 2 2 2 2 2 
00 + 00 +00 + 00 NE-«NC-QX + СС 3 3 3 3 3 
00 +00 +00 +00 NE+NC+QX+SW 2 2 2 2 2 
00 +00 +00 +00 МЕ+ КС + СС + 5 16 16 16 16 16 
UD +00 + 00 + 00 NE-«NC- СС + 5С 5 5 5 5 5 
00 + 00 + 00 +00 КЕ +0ОХ + СС + У 3 3 3 3 3 
UD +ПП +00 +00 NE+CC+SW+SC 5 5 5 5 5 
00 +00 +00 +00 МХ + КС + ОХ + СС 5 5 5 5 5 
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ПП 3 Table 3 Continued 
000 000 00 00 00 00 00 00 00 
Combinational distribution patterns Species NE MX NC QX CC SW SC 
00 +00 +00 +00 MX+NC+QX+SW 4 4 4 4 4 
00+-00 +00 +00 MX+NC+CC+SW 5 5 5 
00 +00 +00 +00 MX+NC+CC+SC 2 2 2 2 2 
00 + 00 +00 + 00 МХ + ОХ + СС + 5У 2 2 2 2 2 
00 +00 +00 +00 MX-«CC-SW-SC 2 2 2 2 2 
ПП «DU +00 «DU NC+QX+CC+SW 14 14 14 14 14 
00 +00 +00 «DU NC«QX-« СС + SC 2 2 2 2 2 
00 +00 +00 +00 NC+CC+SW+SC 75 75 75 75 75 
00 +00 +00 +00 OX+ СС + 5+ 5С 3 3 3 3 3 
ПОО Five regions form 
00 +00 +00 +00 +00 NE+MX+NC+QX+CC 24 24 24 24 24 24 
00 +00 +00 +00 +00 МЕ+ МХ + ХС + ОХ + 5 6 6 6 6 6 6 
00 +00 +00 +00 +00 NE+MX+NC+CC+SW 24 24 24 24 24 24 
ПП +00 +00 +00 +00 ХЕ+МХ + КС + СС «SC 4 4 4 4 4 4 
00 +00 +00 +00 +00 ХЕ+МХ + ОХ + СС + 57 2 2 2 2 2 2 
00 +00 +00 +00 +00 МЕ+ МХ + ОХ + 5+ 80 1 1 1 1 1 1 
00 +00 +00 +00 +00 М+ МХ + СС + 57 + 5С 1 1 1 1 1 1 
00 +00 +00 +00 +00 МЕ+ КС + ОХ + СС + 5 6 6 6 6 6 6 
00 +00 +00 +00 +00 АЕ+\С+ОХ+СС+5С 1 1 1 1 1 1 
00 +00 +00 +00 +0 0 NE+NC+CC+SW-+SC 20 20 20 20 20 20 
00 +00 +00 +00 +00 МХ += КС + ОХ + СС + 5 7 7 7 7 7 
00 +00 +00 +00 +00 МХ +КС + СС + 81 + 5С 15 15 15 15 15 15 
00 +00 +00 +00 +00 МС-ОХ- СС + 5 «sc 8 8 8 8 8 8 
000 Six regions form 
ППП Ехсер МЕ 10 10 10 10 10 10 10 
000 Except MX 3 3 3 3 3 3 3 
ППП Except QX 18 18 18 18 18 18 18 
000 Except SW 3 3 3 3 3 3 3 
ППП Except SC 26 26 26 26 26 26 26 
00000 Nationwide distributed 20 20 20 20 20 20 20 20 
00 Others 91 
00 Total 3751 507 770 734 536 1 230 1 424 1 438 





ХЕП П 0 0 North-East Region[] МХОО O Mongolia-Xinjiang Region[] МЖС00 O North-China Region[] QXOO O Qinghai-Xizang Region[] ССО O Central- 
China Region[] 5 УПО O South-West Region] SC[] 0 O South-China Region. П O O The same for the following tables. 
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Fig. 1 The similarity clustering graph of Noctuidae 


in zoogeographical regions 
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Па 000000100 00000 
Table4 Distribution of fauna elements of Noctuidae in every zoogeographical region 
0000 00 000 000 000 000 000 000 000 
Fauna element Species NE MX NC QX CC SW SC 
0000 Eurytopic 85 44 52 59 42 58 64 38 
0000 Palaearctic 692 333 486 257 235 195 102 48 
0000 Oriental 957 26 39 158 60 397 537 656 
ПП East Asian 
0000 South China pattern 1363 0 0 0 0 384 535 633 
0000 North China pattern 290 36 138 84 99 0 0 0 
0000 Central China pattern 273 68 55 176 100 196 186 63 
0000 Others 91 
ПП Total 3 751 507 TIO 734 536 1 230 1424 1 438 
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Table5 Тһе shared species number] above diagonall 


and the similarity coefficient] below diagonal[] of Eurytopic species 














00000 000 000 000 000 000 000 000 
Zoogeographical region NE MX NC ох CC SW SC 
000 NE 44 34 43 26 37 37 22 
000 мх 0.548 52 40 30 35 37 19 
000 NC 0.717 0.463 59 31 51 49 32 
000 ох 0.433 0.469 0.443 42 27 31 17 
000 ec 0.569 0.467 0.773 0.370 58 51 37 
000 sw 0.521 0.468 0.662, 0.413 0.718 64 34 
000 sc 0.367 0.268 0.492 0.270 0.627 0.500 39 
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Table6 The north boundary of Oriental species 
| П 00 ПП + РА -e à Ar DU +000 ПП 
Regions Latitude П 180 П SEAD ІВ + SEA Total 
ППППІПП МЕПМХ 40? – 539Х 33 4 10 47 
00000000 North of NC and QX 36° — 40°N 34 8 14 56 
00000000 South of NC and QX 34° – 36°N 4 8 24 76 
00000 North of CC 32° – 34°N 36 9 17 62 
UUDUUDUIJU DDD Central of ССП North of SW 29° — 32°N 106 13 27 146 
ПППШ ПП ПП South of CC and SW 25° — 29°N 176 41 59 276 
000 sc 18° — 25°N 152 88 54 294 
ПП Total 581 171 205 957 
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Table7 The south boundary of Palaearctic species 
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Fig. 2 The stairs-distribution of Oriental and 


Palaearctic species with latitude 
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Table 8 Тһе shared species пштђе | above diagonal[] and the similarity coefficient] below diagonal[] of 
" Central China Form" of East Asia species 
00000 000 000 000 000 000 000 000 
Zoogeographical region NE MX NC QX CC SW 5С 
000 NE 68 26 45 9 64 38 21 
000 мх 0.268 55 40 14 44 34 17 
000 NC 0.226 0.209 176 28 160 107 52 
000 ex 0.057 0.099 0.113 100 40 90 8 
000 cc 0.320 0.213 0.755 0.156 196 114 56 
000 sw 0.176 0.164 0.420 0.459 0.425 186 43 
000 sc 0.191 0.168 0.278 0.052 0.276 0.209 63 
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Fig. 3 Тһе strict consensus cladogram of PAE 
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Table 9 The priority area analysis for 


Noctuidae conservation in China 








00000 00000 00000 %0 
00 ПП Incremental Cumulative Cumulative 
Order Province number of number of diversity 
species species score 
1 ПП Taiwan 1 043 1 043 27.81 
2 ПП Yuman 578 1 621 43.22 
з 00 Xinjiang 502 2 123 56.60 
4 ПП Xizang 358 2 481 66.14 
5 ПП Sichuan 267 2 748 73.26 
6 00 Hainan 174 2 922 71.90 
7 ПП Hubei 133 3 055 81.44 
8000 Heilongiang 126 3 181 84.80 
9 ПП Zhejiang 79 3 260 86.91 
10 00 Shaanxi 60 3 320 88.51 
11 00 Guangdong 56 3 376 90.00 
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